We are now in a position to generalize the concept of domination and total domination in graphs. Our definition of K,-adjacency suggests a generalization of domination and total domination in graphs. In [6] ( [7] , respectively), for n 22, a K,-dominating (total K,-dominating, respectively) set of a graph G is defined as a set
D of vertices such that every vertex in V(G)-D( V(G), respectively) is K,-adjacent to a vertex of D. The K,-domination number yK,(G) (total K,-domination number &(G),
respectively) of G is the minimum cardinality among the K,-dominating (total K,-dominating, respectively) sets of vertices of G. We note that the parameter y;,(G) is defined only for graphs with no K,-isolated vertex. We show that for every integer n b 2, there exists a K,-connected graph G of order at least n+ 1 for which
P(G).
We conjecture that, if G is a K,-connected graph of order at least n+ 1, then
This conjecture generalizes the result for n = 2 of Allan, Laskar and Hedetniemi [l] . We prove the conjecture for the case n = 3. Furthermore, if G is a K,-connected graph of order at least 4 that satisfies the condition that, for each edge e of G, G-e contains at least one K,-isolated vertex, then we give a better upper bound on yRa(G)+&(G) than (7p(G))/9, namely 3p(G)/4, and we show that this bound is best possible.
For n a given integer, n 3 3, let C(1, n), C(2, n), C(3, n),C(4, n),C(5, n), C(6,3) and C(7,3) denote the following conditions on a graph G:
C(4, n):
G has no K,-isolated vertex. For each edge e of G, G-e contains at least one K,-isolated vertex. For each edge e of G, G-e is K,-disconnected. There exists a vertex v of G such that G-v contains at least n K,-isolated vertices. There exist two K,-adjacent vertices u and v of G such that G-{u, ZJ} contains at least n -1 K,-isolated vertices, each of which is K,-adjacent to u or v. C(6,3): There exist two K,-adjacent vertices u and v of G such that G-{u, u} contains at least four KS-isolated vertices. C(7,3): There exist three vertices u, u and w of G, each of which is KS-adjacent to at least one of the other two vertices, such that G -(u, u, w} contains at least four KS-isolated vertices, each of which is K,-dominated by some 2-vertex subset of {u, v, w}.
The following lemma will prove to be useful. Proof. Since G is a KS-connected graph of order at least 4, there exists a vertex v of G with deg v 2 3 and a subgraph F of G, isomorphic to KS, that contains v. Since deg v 2 3, there exists an edge of G, e, , say, incident with v and not contained in F. As G satisfies condition C(2, 3), G-e1 contains some KS-isolated vertex wi, say. Since If G-{u, U} contains at least four K3-isolated vertices, then G satisfies condition C(6, 3). Thus we may assume that G-{u, V} contains exactly three K,-isolated vertices, namely, the vertices in { wl, w2, w3}. This implies that w is not K,-isolated in This implies, however, that G-{ u, u, w} contains at least four K,-isolated vertices, namely, the vertices wi, w2, w3, w4, each of which is K,-adjacent to v or w. Hence each K,-isolated vertex in G-{u, u, w} is K,-dominated by {u, WI, and so G satisfies condition C (7, 3) .
This completes the proof of the lemma. 0
We are now in a position to present the following theorem.
Theorem 1. If G is a KS-connected graph of order at least 4 that satisfies condition C&3), then YK~(G)+Y~K~(G)~(~P(G))/~.

Proof.
We proceed by induction on the order p of a KS-connected graph that satisfies condition C (2, 3) We next prove three claims which, with Lemma 1, complete the proof of Theorem 1.
Claim 1. ZfG satisfies condition C(4, 3), then yKS(G)+yfKs(G)<(3p)/4.
Proof. Suppose G satisfies condition C(4,3). Let v be a vertex of G such that the set S of Ks-isolated vertices in G-v contains at least three vertices. If S = V(G)-{u}, then
is of order at least three. Let G1, . . . . Gk denote the K,-components (if any) of G' of order 3. Since G is K,-connected and since each vertex of S is K,-isolated in G-u, there is necessarily for each i with 1 <i<m, a vertex Wi of Gi that is K3-adjacent to u. If G' contains no K,-component with more than three vertices, then
If G' contains a K,-component of order greater than 3, then let Gk+ 1, . . ., G, (m > k + 1) denote such K,-components of G'. If e is any edge in Gi, k + 1 < i < m, then G-e contains a KS-isolated vertex x (say). Necessarily every K3 c G that contains x contains e and so x$Su {u}. Hence x is a vertex of Gi which is KS-isolated in Gi-e and Gi satisfies condition C (2, 3) .
By the inductive hypothesis, YKs(Gi)+YfY3(Gi)~(3p(Gi))/4 for each i with k + 1 <i < m; let Di (k + 1 <i <m) denote a K3-dominating set of Gi with 1 Di I= y,,(Gi) and let Ti (k + 1 <i<m) denote a total K,-dominating set of Gi with 1 Ti) =&,(Gi). 
Claim 3. Zf G satisfies condition C(7,3), then yKI(G)+yi3(G)<(3p-1)/4.
Proof. Suppose G satisfies condition C (7, 3 
=2k+5+3(p-ISI-3-3k)/4 <2k+5+3(p-7-3k)/4 <(3p-1)/4;
consequently,
yK3(G) + y&(G) < I D I + I T I -c (3p)/4. This completes the proof of
Claim 3 and of Theorem 1. 0
Since there exist for all integers n>2 &-connected graphs G (viz. G=K,+l -e) of order at least n+ 1 that satisfy condition C(2,n) and such that y&G)+ &,(G)=(3p(G))/(n+ l), the upper bound established in Theorem 1 is best possible. In view of the above results, we propose the following conjecture.
Conjecture 1. For all integers n 2 2, if G is a K,-connected
graph of order at least n + 1 that satisfies condition C(2, n), then Ye,+&, <(3p(G))/(n + 1).
Allan, Laskar and Hedetniemi [l] showed that all connected graphs G of order at least 3 satisfy y(G) + y,(G)<p(G).
Hence Conjecture 1 is certainly true for n = 2. Furthermore, Theorem 1 proves the above conjecture for the case n = 3. Before proceeding onto our next result, we make the following observation.
In [6] , it is proved that, for n~{3,4), if G is a graph with no K,-isolated vertex, then y,"(G) <p(G)/n, and this result is sharp. Further, in [7] it is proved that, for n~{3,4}, if G is a &-connected graph of order at least n + 1, then y;,(G) d (Zp(G))/(n + l), and the upper bound obtained is best possible. Hence we observe that, for n~(3,4}, if G is a K,-connected graph of order at least n+ 1, then
P(G).
Fig. 1. A K-connected graph H with p(H)>n+ 1 and yx.(H)+&,(H)=((3n-2)/n2)p(H) (=denotes the join operation).
However, we show next that for every positive integer n>2, there exists a K,-connected graph G of order at least n + 1 for which
p(G).
For n 3 3, let F be the graph obtained by removal of a single edge uu from K,+ 1 and let F,, F,, . . . . F,_ 1 be n-1 disjoint copies of F and ui (Vi, respectively) the vertex in Fi corresponding to u (u, respectively) where 1 d i 6 n -1. Let H be the graph obtained from Urrf Fi by inserting a new vertex u,, say, and an edge between every pair of vertices Ui, Uj with 1 <i < j<n. (The graph H is shown in Fig. 1 
.) Then H is a K,-connected graph with p(H) = n2, yK.( H) = n and yfK,( H) = 2(n -1). Hence H is a K,-connected graph with p(H)>n+ 1 and P(H).
Hence, for every integer n 2 3, there exist K,-connected graphs G with p(G) 3 n + 1 and
P(G).
Next we show that for each integer n>2 there is an infinity of graphs G for which
For man>3, let GI,G2, . . . , G, be m disjoint copies of H and u:( 1 d j d m, 1 d id n) the vertex in Gj corresponding to Ui. Further, let G be the graph obtained from 
and yK,(G)+yi,(G)=((3n--2)/n')p(G)
(=denotes the join operation).
urE1 Gi by inserting an edge between ut and every vertex u{ with 2 d j<m and 1~ i<n-1. (The graph G is shown in Fig. 2 .) Then G is a K,-connected graph with p(G) = mn2, yK,(G) = mn and y;,(G) = 2m(n-1). Hence G is a K,-connected graph with p(G)&n+ 1 and
P(G).
We propose the following conjecture.
Conjecture 2.
For all integers n > 2, if G is a K,-connected graph of order at least n + 1, then
P(G).
This conjecture generalizes the result for n = 2 of Allan, Laskar and Hedetniemi [ 11.
We now prove the conjecture for the case n = 3. 
(H)+&(H)<(7p(H))/9
and let G be a KS-connected graph of order p. Let G' be a K,-connected graph obtained from G by the deletion (if necessary) of a set of edges of G such that G' satisfies condition C (3, 3) . If G' satisfies condition C (2,3) , then, by Theorem 1, yK,(G') + &(G') <(3p)/4. Since G' is a spanning subgraph of G, ~k~(G)<yk~(G') and &(G)d&(G'); consequently, Y~JG)+Y'KJG)< (3p)/4< (7p)/9. Hence we may assume that G' does not satisfy condition C (2,3) .
Before proceeding further with the proof of Theorem 2, we prove the following two claims. We now continue with our proof of Theorem 2. Since G' does not satisfy condition C(2,3), there exists an edge e of G' such that G' --e contains no K,-isolated vertex; let e = uv denote such an edge of G'. However G' satisfies condition C(3,3) and so G'-e is K,-disconnected.
We consider two cases. We may assume, then, that an end-vertex of e is contained in some K,-component of G'-e of order 3; for suppose that this is not the case. The K3-connectivity of G' implies that each K,-component of G' -e of order 3 contains a vertex which, with e = uv, is contained in a K3 c G'; let x denote such a vertex in some K3-component of G'-e of order 3. Then, necessarily, G'-ux (and G'-ux) contains no K,-isolated vertex and x is contained in a K3-component of G'-ux (and G'-vx) of order 3. Hence we may assume that an end vertex of e,u say, is contained in some K3 This completes the proof of Theorem 2. 0
